held in Olomouc, Czech Republic, 13-14 October 2005 (Maggioni et al. 2008 .
The International Lactuca Database (ILDB) was established in 2000 and is currently maintained at CGN, Wageningen, the Netherlands. The database concentrates primarily on passport data of all Lactuca species conserved in the world's genebanks (Stavělíková et al. 2002) .
Descriptive data for each accession held by genebanks promote the efficient use of accessions in research and breeding. However, descriptor lists for lettuce accessions, as elaborated by each national genebank, are used only locally. The international project GENE-MINE, funded by the European Commission within the 5 th Framework Programme, aimed at a broad study of wild Lactuca species, made considerable progress (Hodgkin 2004) and both Czech national and international descriptor lists for wild Lactuca species were developed (Doležalová et al. 2002a (Doležalová et al. , 2003a Křístková, Chytilová 2005) .
A broad international descriptor list for cultivated lettuce, suitable and acceptable for the international genebank community has not yet been elaborated. A minimum set of the most important descriptors for Lactuca sativa genetic resources was composed in order to foster cooperation within the ECP/GR Working Group on Leafy Vegetable Genetic Resources . The next international project aimed at the group of leafy vegetables including cultivated lettuce, was adopted by the European Commission in 2006. In this paper, a draft descriptor list for accessions of cultivated lettuce is presented. After discussion within the genebank community, it can be used as a base for development of an international descriptor list. Together with descriptors for wild Lactuca species (Doležalová et al. 2002a (Doležalová et al. , 2003a Lebeda et al. 2004b ), it will provide a tool to facilitate the characterization of lettuce genetic resources.
tAxoNomy, botANIcAL chArActErIzAtIoN, KAryoLogIcAL stAtus, bIochEmIcAL AND moLEcuLAr mArKErs of L. sativa taxonomy of the genus Lactuca
The genus Lactuca L. belongs to the family Asteraceae (Compositae), the largest of the dicotyledonous families (Judd et al. 1999; Funk et al. 2005) . The tribe Lactuceae of subfamily Cichorioideae, formerly known as the Cichorieae, is perhaps the best known and most easily recognized tribe of the family (Tomb 1977) . In spite of that, precise delimitation of the genus Lactuca is problematic. Based on the available literature, the genus Lactuca comprises approximately 100 species; however the number of Lactuca taxa differs from author to author (Ferá-ková 1977; Meusel, Jäger 1992; Bremer et al. 1994; Lebeda 1998; Lebeda, Astley 1999; Lebeda et al. 2004a Lebeda et al. , 2007 .
Five major generic concepts of Lactuca were developed by Stebbins (1937) , Tuisl (1968) , Feráková (1977) , Shih (1988) , and Koopman et al. (1998) . Stebbins (1937) defined the genus broadly (sensu lato, s.l.) and included the subgenera Mulgedium Cass., Lactucopsis Schultz-Bip. ex Vis. et Panč., Phaenixopus Cass., Mycelis Cass., and part of Cicerbita Wallr. (excluding C. alpina, with a coarse pappus and nearly columnar, slightly compressed achenes). Tuisl (1968) defined the genus in a narrow sense on the basis of morphological and anatomical studies of fruit, flower, involucre and pappus. He divided Lactuca s.l. into the following six genera: Mulgedium Cass., Scariola F.W. Schmidt (= Phaenixopus Cass.), Cicerbita Wallr., Cephalorrhynchus Boiss., Steptorhamphus Bunge and Lactuca L. The narrow generic concept of Lactuca has been supported among others, by Soják (1961 Soják ( , 1962 , who accepted Scariola and treated Lactuca sect. Mulgedium (Cass.) C. B. Clarke on a generic level as Lagedium Soják (a genus of an intermediate position between Lactuca and Mulgedium), and also by Jeffrey (1975) . Feráková (1970 Feráková ( , 1977 , with regard to both above-mentioned classifications, created a new concept. The genera Mulgedium, Lactucopsis and Phaenixopus (Scariola) were re-classified into corresponding sections. She recognized four sections within the genus: Mulgedium (Cass.) C.B. Clarke, Lactucopsis (Schultz-Bip. ex Vis. et Panč.) Rouy, Phaenixopus (Cass.) Benth. and Lactuca, which was further divided into two subsections, Lactuca and Cyanicae DC, while Mycelis Cass., Steptorhampus Bunge and Cephalorrhynchus Boiss. were considered as separate genera.
A more recent revision of Lactuca is that of Shih (1988) . He restricted the genus Lactuca to those species having 7-25 yellow ligular florets and 1-10 longitudinal ribs on each side of the achene, with an acute to filiform beak at its apex. Such a definition limits the genus to the serriola-like species from the sect. Lactuca subsect. Lactuca according to Feráko-vá (1977) , excepting L. virosa and L. livida, species with broadly elliptical, narrowly winged achenes.
A completely different concept of the lettuce gene pool was proposed by Koopman et al. (1998) . Based on analysis of DNA ITS-1 sequences, supported with data from crossing experiments (Thompson et al. 1941; Chupeau et al. 1994; Maisonneuve et al. 1995; Mazier et al. 1999) , he adjusted genus limitation to coincide with the lettuce gene pool. He stated that the species in subsection Cyanicae do not belong to the lettuce gene pool and therefore should be excluded from Lactuca. Section Lactuca subsection Lactuca would then comprise the primary and secondary gene pools, while the sections Phaenixopus, Mulgedium and Lactucopsis comprise the tertiary gene pool.
In the context of these past treatments, the taxonomy of Lactuca genetic resources, including seven sections (Lactuca [subsect. Lactuca and Cyanicae], Phoenixopus, Mulgedium, Lactucopsis, Tuberosae, Micranthae and Sororiae), and two geographical groups (the African and North American ones), has been elaborated by Lebeda and Astley (1999) and most recently been reviewed in detail by Lebeda et al. (2007) .
origins and genepools
Recent evidence indicates that the origin of cultivated lettuce is polyphyletic (DeVries 1997). It resulted from human selection within a large genepool of L. serriola, with simultaneous introgression of genes from other Lactuca species or, alternatively, as an independently selected species (Lindqvist 1960 (DeVries 1990; van Soest, Boukema 1997; Lebeda et al. 2002 Lebeda et al. , 2007 . morphological description, karyological status, molecular and biochemical markers of L. sativa Lactuca sativa is an annual glabrous herb with a thin tap root and an erect stem 30-100 cm tall, branched in the upper part. Leaves are spirally arranged, forming a dense rosette or a head before bolting. Their shape is oblong to transverse elliptic, orbicular to triangular, undivided to pinnatisect. The leaf margin is entire to setose dentate, often curly. Stem leaves are oblong elliptic, with a cordate base. The inflorescence (capitulum, head) is composed of 7-15 (35) yellow ligules (florets). The heads form a corymbose, densely bracted panicle. Anthocyanin can be distributed on the cotyledons and true leaves, stems and ligules. The involucre is 10-15 mm long, cylindrical; involucral bracts are broadly to narrow lanceolate, light green, with white margins, erect at the stage of fruit maturity. The fruit (achene) has 5 to 7 setose ribs on each side, a beak and a white pappus. Its length (including beak) is 6-8 mm, and its colour is white, cream, gray, brown or black. It is a diploid with a basic chromosome number of n = 9 (Dostál 1989; Rubatzky, Yamaguchi 1997; Doležalová et al. 2002b; Grulich 2004) .
Electrophoretic detection of polymorphic proteins has been applied to the study of genetic variation among L. sativa cultivars and a wild Lactuca species (DeVries 1996; Doležalová et al. 2003b; Mizutani, Tanaka 2003) . The application of molecular genotyping methods: RFLP (Restriction Fragment Length Polymorphism) (Kesseli et al. 1991) , RAPD (Random Amplified Polymorphic DNA) (Yamamoto et al. 1994) , AFLP (Amplified Fragment Length Polymorphism) (Hill et al. 1996; Johnson et al. 2000; Jeuken et al. 2001; Jeuken, Lindhout 2004; Kitner et al. 2008; Rajicic, Dehmer 2008) , TRAP (Target Region Amplification Polymorphism) (Hu et al. 2005) , minisatellites and microsatellite fingerprinting or SSR (Simple Sequence Repeat) (Witsenboer et al. 1997; Sicard et al. 1999; Van de Wiel et al. 1999 ) has contributed to the elucidation of various aspects of the taxonomy, variability and biodiversity of the genus. SSRs and AFLPs have also been used to characterize the entire lettuce collection of the Centre for Genetic Resources (CGN, Wageningen) (van Hintum et al. 2003; Jansen et al. 2006; Jansen, van Hintum 2007 ). An overview of these methods as applied to L. sativa germplasm screening and identification has been presented by Dziechciarková et al. (2004) . The mapping of the L. sativa genome (Landry et al. 1987 ) and the study of biochemical and molecular markers provide tools for the determination of putative duplicates within collections of genetic resources, for the discrimination of differences among accessions Waycott et al. 1999 ; Van de Wiel et al. 1999; Sretenović-Rajičić et al. 2008) , and for the identification of suitable markers linked to resistance to biotic and abiotic factors (Kesseli et al. 1994; Maňez et al. 1994; Toyomasu et al. 1995; Montesclaros et al. 1997 ).
classification and morphological types of L. sativa
The species L. sativa is characterized by a high genetic diversity resulting from its polyphyletic origin and a complex domestication process (Kesseli et al. 1991) . A survey of lettuce cultivars and classification of types was provided by Rodenburg (1960) . The most recent comprehensive overviews of taxonomic and phenotypic analyses of lettuce cultivars were presented by DeVries and van Raamsdonk (1994) , DeVries (1997) and Mou (2008) . The crop comprises seven main groups of cultivars (including oilseed lettuce) differing phenotypically; they are usually described as morphotypes. The following treatment of L. sativa morphotypes is taken from Lebeda et al. (2007) . (1) Lebeda and Boukema (2005) . In the Czech Republic, standards for regeneration for L. sativa accessions were adopted by the Council for Plant Genetic Resources of the Czech Republic (Chytilová et al. 2004) .
The inflorescence of lettuce (capitulum), contains approximately 24 florets. They are highly developed for self-pollination and the crop is therefore largely selffertilizing. However, some cross-pollination, up to 5%, can be observed between lettuce cultivars (George 1999). For commercial purposes, most authorities regard it as a self-pollinating crop and only require a physical barrier (e.g. adjacent sections of greenhouse) or a minimum of 2 m between different species for production of seed (George 1999). The regeneration of accessions kept by genebanks in insect-proof isolation cages is highly recommended to prevent potential cross-pollination and infection of LMV.
Under climatic conditions of the Czech Republic, accessions are regenerated in greenhouse isolation cages covered by glass or plastic net. Seeds are sown in the last third of March in Perlite; seedlings with well developed cotyledons are transplanted to beds in garden soil. By the end of April, plantlets with 10-12 well developed leaves are transplanted to soil under isolation cages. Each accession is represented by 15-20 plants spaced 50 × 50 cm.
Heading types and especially cultivars bred for cultivation in summer, are treated with aqueous solution of gibberellic acid (20-500 ppm GA 3 ) at least three times at 7-10 day intervals before heart formation. This treatment stimulates bolting and prevents the plants from rotting (George 1999).
Mature seeds are harvested periodically, by cutting the dry seed heads. Harvested seeds are dried at room temperature, cleaned, and further dried to 5-8% moisture content, placed in hermetically closed jars and stored at a temperature of about -5°C (George 1999). A new method of "ultra-dry seed" storage was successfully adopted for L. sativa. Seeds dried to 3% moisture content and stored in airtight jars at 20°C (Gómez-Campo 2006) kept good germination parameters equal to storage at -20°C (Astley 1985).
A sEt of DEscrIptors for AccEssIoNs of L. sativa morphological and biological descriptors
A set of descriptors for cultivated lettuce has been developed for the characterization and evaluation genetic resources (Table 1, Figs. ). In the Czech Republic, a set of minimum descriptors has been adopted by the Council for Plant Genetic Resources of the Czech Republic (Chytilová et al. 2004 ). An extensive list of descriptors also provides tools for determining interspecific hybrids of L. sativa with wild Lactuca species, and for the characterization of L. sativa intraspecific variability. This set was created from a broad study of the Czech collection of genetic resources (Superatová 2005) , traditional and recent cultivars of lettuce , descriptions of L. sativa in Czechoslovak monographs (Feráková 1977) , the Czech flora (Grulich 2004) and a broad description of important traditional cultivars (Rodenburg 1960) .
"Codes for Lactuca evaluation descriptors" from the Centre for Genetic Resources (CGN), Wageningen, the Netherlands (Anonymous b) and the Western Regional Plant Introduction Station, Pullman, Washington, USA (Anonymous a), and "Guidelines for the conduct of tests for distinctness, homogeneity and stability, Lettuce (Lactuca sativa L.)" (UPOV 1981) were used as primary sources for the development of recent Czech descriptors. During the construction of this descriptor list, the authors also participated in the development of minimal descriptor lists for leafy vegetables, including L. sativa, within the framework of the ECP/GR Working Group on Leafy Vegetables (IPGRI) (Lebeda, Boukema 2005).
The descriptor list includes 55 characterization and evaluation descriptors, with 15 elucidated by figures in the Annex. Items comprising a minimal set of highly discriminating descriptors are marked with an asterisk (*).
resistance to biotic and abiotic factors
Resistance to biotic and abiotic factors must be evaluated in separate trials by using precise, standardized methods (Lebeda 1986; Miranda, Lebeda 2008) , such as pathogen tests in growth chambers after artificial inoculation.
The most important lettuce diseases include Lettuce mosaic virus (LMV), lettuce downy mildew (Bremia lactucae), Sclerotinia spp., Microdochium panattonianum, Rhizoctonia solani, Pythium spp., Botrytis cinerea, lettuce powdery mildew (Golovinomyces cichoracearum) and Septoria spp. (George 1999) . The most important lettuce pests include the aphids, Myzus persicae, Nasonovia ribisnigri and Pemphigus bursarius (Reinink 1999; Lebeda et al. 2007 ). (Fig. 1.6 
